The composition of lenders has changed dramatically since the crisis, and non-bank lenders have become important players in the commercial mortgage-backed securities (CMBS) markets. Comparing banks to non-bank lenders, we investigate whether the geographical distance between lenders, borrowers and their properties is reflected in the pricing of US mortgages that were included in US CMBS pools during the 2000 to 2017 period. We find that a doubling in bank-borrower distance is associated with a 2.5 basis point increase in the spread, and that this effect is more pronounced if the loan is collateralized by a riskier property. Geographical distance does not seem to have any effect on the loan spread for mortgages granted by non-bank lenders. The difference in loan pricing across originator types (even after controlling for key mortgage and property characteristics) suggests banks and non-bank lenders have different incentives, lending technologies, and/or different types of borrowers.
Introduction
A long line of work on financial intermediation provides evidence that geography matters for lending. Geographical distance weakens not only pricing power but also lenders' ability to acquire information. These effects are found to be present in different settings such as M&A (Ragozzino and Reuer (2011) ), venture capital (Tian (2011)), small business lending (Petersen and Rajan (2002) , Agarwal and Hauswald (2010) , Bellucci et al. (2013) ), and syndicated lending (Knyazeva and Knyazeva (2012) ). However, the finance literature has largely ignored the effect of geographical distance in the commercial mortgage backed securities (CMBS) market.
Moreover, the CMBS market provides a good setting in which to analyze the effect of geographical distance on loan originations, given the heterogeneity of loan underwriters comprising banks as well as non-bank lenders such as finance companies, pension funds and insurance companies. The composition of lenders has changed dramatically in the CMBS market. For example, major banks like Bank of America, Citigroup, JP Morgan, Morgan
Stanley and Goldman Sachs collectively represented more than 90 percent of the CMBS loan origination business in 2012, but their share dropped to roughly 65 percent by the end of 2015. 1 Our dataset also reflects the fact that while banks were the dominant lenders in the CMBS market before the crisis, non-bank lenders have increased their share since the crisis. The aggressive growth in lending especially by non-bank lenders could suggest riskier lending by those financial institutions.
Geographical distance is an important phenomenon affecting lenders' ability to collect information. While distance effects have not been specifically investigated for the CMBS markets, the emerging trends in lender composition make it possible to investigate how banks' and non-bank lenders' loan pricing differ from one another in the context of geographical distance. In this paper, we investigate how geographical distance affects the spread on loans that are subsequently packaged into commercial mortgage backed securities (CMBS), also thereby comparing banks and non-bank lenders' loan pricing.
We analyze this phenomenon by using geographical distance as a proxy for reduced access to soft information. As the CMBS market has been given a lot of attention by government regulators since the 2008 financial crisis, loan pricing in the CMBS market remains a relevant question. The CMBS market has very different characteristics from residential mortgages and much less is known about it. CMBS pools contain fewer loans compared to the large pools of residential mortgage-backed securities due to the size of commercial mortgages (Baghai and Becker (2018) ). The standardization in the residential mortgage market, especially the standard scoring system, makes soft information less relevant for lenders. On the other hand, commercial properties are more heterogeneous than residential properties, making soft information more critical for commercial mortgage and CMBS originators (Titman and Tsyplakov (2010) ). To answer our research question, we focus on two dimensions of distance in this setting: the distance between originator and borrower, and the distance between borrower and real estate collateral.
Geographical distance is likely to be salient and positively associated with the loan spread in the CMBS market for two main reasons. First, even though screening over distances is costly for loan originators, they continue to screen borrowers and invest in soft information because of reputation concerns. In that sense, reputation is a non-contractual incentive that serves as a mechanism that disciplines lenders to screen and monitor borrowers even for loans that are subsequently securitized (Titman and Tsyplakov (2010) ). Thus, the loan spread might be higher due to the screening cost arising from originator-borrower distance if originators set higher loan rates following a simple rule of mark-up over marginal cost, which we refer to as the marginal cost pricing hypothesis. Second, if the lender's signal about the borrower's creditworthiness diminishes with originator-borrower distance, the spread might be higher due to the adverse selection risk. We call this the adverse selection hypothesis.
On the other hand, most existing studies find a negative distance-spread relation, which is attributed to spatial price discrimination (see, e.g. Petersen and Rajan (2002) , Degryse and Ongena (2005) , Agarwal and Hauswald (2010)): Local lenders exploit their monopoly power and charge borrowers higher interest rates. In the CMBS market, however, we argue that borrowers are less subject to spatial price discrimination and rent extraction by lenders due to the supra-regional nature of CMBS lending and the degree of competition between lenders, most of whom are headquartered on the coastal region of the US, and located far away from inland real estate borrowers. Thus, in contrast to the existing literature, we expect a positive relation between lender-borrower distance and the loan spread.
We also hypothesize that the effect of originator-borrower distance on the spread should be more pronounced for riskier property type collaterals. If risk is increasing in originatorborrower distance, it should matter most when the loan is collateralized by a risky property type, because it will be repaid from the cash flows generated by those properties. Hotel and industrial property types have the most volatile cash flows, while apartments' cash flows are less risky (Titman et al. (2005) ).
Alternatively, we also evaluate the impact of distance between the borrower and the property. For borrowers located farther away from their properties, asymmetric information about local market conditions should be more marked. For example, it might be difficult for those borrowers to distinguish between immediate income and future value of the cash flows generated by the property. To fully assess the quality of a building or its location, one needs to visit it, talk to tenants, and stroll around the area. Since lenders know this, we hypothesize that the loan spread increases with distance between borrower and property.
We use a dataset of loans issued in the US over the period 2000-2017 that are subsequently securitized. The dataset covers 26,303 conduit loans originated by US banks, bank holding companies and non-bank lenders exclusively for direct sale into the secondary market. The dataset includes rich information on the loans and the properties, as well as information about the borrowers and the lenders.
Our results show that a greater bank-borrower distance is associated with higher loan spreads. We find that the spread difference between a typical loan extended by a lender located in the direct vicinity of the borrower and a loan extended by a lender 893 miles away -the median distance in our sample for banks -is 17 basis points. To put this in perspective, the median loan size in the sample is USD 6 million, so this additional spread implies approximately USD 10,000 in additional annual interest costs. We also find that this effect is more pronounced for riskier collateral assets, such as industrial, retail, and office properties. For example, the additional annual interest cost is on average USD 22,000 for industrial properties relative to apartments. Similarly, we analyze and show that the distance effect is less pronounced for large-size loans, as they are more likely to be transparent.
We do not find any effect for non-bank lenders. The difference in loan pricing across originator types even after controlling for key mortgage and property characteristics suggests that banks and non-bank lenders have different incentives, lending technologies, and/or different types of borrowers.
We also perform default analysis. We find that the distance between originator (closest branch for banks) and borrower increases default probability for loans originated by banks and non-bank lenders. This indicates that access to soft information is a predictor of loan performance, but it is only priced in by banks, and not by non-bank lenders. Mainly, our findings can be interpreted as showing that non-bank lenders incorporate soft information less than banks, indicating riskier lending decisions by the former. This paper contributes in several ways to previous research on information problems in lending markets, and specifically in the CMBS market. The CMBS market is a major source of funding for commercial real estate loans in the US, with an outstanding balance that peaked at USD 871 billion in 2007 and was around USD 495 billion in 2017, according to NAREIT. 2 First, our main contribution is to investigate how different types of lenders, specifically banks and non-bank lenders, price loans in the presence of informational frictions associated with geographical distance. The role of geographical distance in loan transactions has been investigated in different market settings, such as syndicated lending and small business lending. Less well understood, however, is how different types of intermediaries set the price in that case. The CMBS market offers a perfect setting to investigate this question, given the diversity of the loan originators. To the best of our knowledge, our paper is the first to investigate the differences in the impact of geographical distance on loan pricing by comparing banks to non-bank lenders in a single setting, the CMBS market.
Second, our paper builds on the CMBS literature by improving our understanding of lending practices in the CMBS market. We find that the loan spread increases with bankborrower distance, whereas the geographic distance does not seem to have any effect in the case of the loan spread for non-bank lenders. One strand of the literature examines how securitization affects the willingness of lenders to bear the cost of due diligence activities. Black et al. (2012) investigate differences across originator types in the CMBS market and conclude that loans originated by insurance companies, commercial banks, and finance companies perform better than loans originated by investment banks and foreign entities.
Also, their results show that, despite the potential for engaging in adverse selection, balance sheet lenders underwrite higher quality loans. Titman and Tsyplakov (2010) link screening incentives to the reputation hypothesis. They show that when mortgage originators have experienced poor stock performance in the recent past, the credit spreads of CMBS mortgage loans originated by these institutions are larger. The authors argue that their findings are consistent with the idea that originators relax underwriting standards when they are doing poorly and when they are more concerned about short-run profitability than about their reputation.
The rest of the paper is organized as follows. Section 2 presents the theoretical motivation for our empirical analysis. Section 3 describes the data and the measurement of the variables. Section 4 presents our empirical results, and Section 5 gives the results of additional robustness tests. Section 6 concludes.
Theoretical Framework and Hypotheses

Motivation
Theories of financial intermediation suggest that lenders must be given appropriate incentives for screening and monitoring (Hölmstrom and Tirole (1997) ). In the "originate-to-hold" model, this incentive is provided by the performance of the illiquid loans on their balance sheets (Diamond and Rajan (2001) , Keys et al. (2010) ). However, in the "originate-todistribute" model, lenders intend to offload credit risk after issuing loans (Purnanandam (2011)). Due to the lack of their own "skin in the game" as a result of securitization, the lenders' incentive to collect private information on loan quality is weakened, possibly to such an extent that the effects of moral hazard and adverse selection become apparent in subsequent loan performance (An et al. (2009 (An et al. ( , 2011 Black et al. (2012); Rajan et al. (2015) ). In fact, this "lack of doing one's homework" due to securitization was exactly what many commentators and policy makers pointed to when seeking to explain the origins of the great financial crisis of 2008. 3 However, the securitization process of mortgage loans is a repeated game, in which a lender repeatedly originates loans that are then sold to CMBS purchasers (Rajan et al. (2015) ). Due to this repeated nature of securitization, lenders have an incentive to build and maintain a good reputation for originating high-quality loans. The originator knows that issuing low-quality loans with a higher likelihood of poor performance will hurt his reputation and may lead to a loss of future economic rents. For example, if defaults are too high in a given year, CMBS purchasers can punish a lender by not buying his loans in the future (Titman and Tsyplakov (2010) , Rajan et al. (2015) ). Thus, the need to build and preserve a good reputation could provide lenders with a non-contractual incentive to collect and screen soft information, and to use it in their loan acceptance and pricing.
Existing research has provided mixed evidence regarding securitization and the incentives for financial intermediaries to appropriately screen and monitor borrowers. Keys et al.
(2010) investigate whether the securitization process reduces the incentives of financial intermediaries for careful screening of subprime mortgage loans in the US, and find evidence that it does. Conversely, by investigating both securitized and unsecuritized loans in the Italian prime mortgage market, Albertazzi et al. (2015) find that for given observable characteristics, securitized mortgages have a lower default probability than non-securitized mortgages.
They show that the underlying mechanism is originator reputation; banks do seem to care about their reputation for not selling lemons.
However, these studies are limited to the residential mortgage market, with a focus on the subprime market, which is a very specific segment of the credit market. Much less is known about the CMBS market, which has very different characteristics to the market for residential mortgages. For example, unlike residential mortgage-backed security asset pools, which contain many residential mortgages, CMBS asset pools usually consist of relatively few loans, due to the large size of commercial mortgages (Baghai and Becker (2018)). Therefore, CMBS have more concentrated real estate risk, and understanding the quality of each of the underlying loans and their real estate collateral becomes more important, especially since commercial property is much more heterogeneous than residential property. Moreover, CMBS loans have prepayment protection, making default risk more important.
Furthermore, for residential mortgages, loan originators tend to use standardized scoring systems that ignore soft information. However, soft information such as reliability of the owners and alternative uses of property plays an important role for commercial mortgage origination (Titman and Tsyplakov (2010) ). Since gathering soft information is likely to be costly, geographic distance becomes more important in the CMBS market.
Another important phenomenon in the CMBS market is the emerging trend in the composition of lender types. Using our sample, Figure 1 reflects the trend in the composition of commercial mortgage lending by banks and non-bank financial institutions. While before the crisis, banks dominate CMBS lending, the trend reverses during the post-crisis period.
Lending grows overall, but non-banks possibly engage in more aggressive lending. 4 These trends make the research questions we address in this paper more important as little is known about them. For instance, we expect that this aggressive lending can potentially indicate riskier lending by non-bank lenders relative to banks, along with the likelihood of soft information being ignored.
[ Figure 1 here]
Hypotheses Development
Economic theory suggests two factors in the role of geographical distance in loan transactions:
information costs and transportation costs. First, geographical distance affects information costs incurred by both borrowers and lenders. Borrowers may incur search costs associated with information acquisition about loan products and conditions offered by alternative lenders. Lenders may face information costs that vary with distance, as the quality of the signal that the lender receives decreases with the distance. In traditional lending (originateto-hold), lenders are not willing to supply credit to distant borrowers who have been rejected by lenders with superior information, because of the "winner's curse" threat (Alessandrini et al. (2009) ). However, when uninformed lenders do provide loans to distant borrowers, they may charge higher risk premia due to the risk of granting loans to an adversely selected pool of applicants rejected by potentially better informed lenders.
One could also argue that if the borrowers or their real estate collateral are not nearby, lenders most likely rely on real estate agents' local market research (i.e. professional brokers) to ameliorate information asymmetry problems. In that case, the spread might be lower given that the information asymmetry is thereby reduced. However, maintaining a relationship with real estate agents likely imposes a cost on the lenders (Alessandrini et al. (2009) ).
Therefore, even if real estate agents are engaged in the loan underwriting process, the spread might still be higher due to the cost arising from distance.
Second, borrowers and lenders may incur transportation cost. If borrowers face higher transportation cost when visiting competing lenders, local lenders may engage in spatial price 4 CMBS issuance declined in 2016 due to many factors such as market uncertainty and implementation of new regulations. The Dodd-Frank Act requires issuers of all types of asset-backed securities to retain at least a 5 percent share of any security they issue, as determined by its fair value.The risk retention rule that is part of this act was implemented in December 24, 2016. discrimination. Accordingly, local lenders accumulate market power and extract rents from nearby borrowers. Evidence of such spatial price discrimination is found in small business lending (Degryse and Ongena (2005) , Agarwal and Hauswald (2010)), which shows a negative relation between bank-borrower distance and interest rates. In the CMBS market, however, it is likely that borrowers are less subject to price discrimination by banks as they are not solely reliant on bank loans. Borrowers are able to raise financing from non-bank lenders, and banks do not know where their competitors are, given the wide geographic distribution of these lenders.
Banks may also incur transportation costs when screening borrowers. The screening process includes the evaluation of the financial performance of the borrower, and the effort by the bank management to obtain soft information on the borrower and the loan collateral (Gehrig (1998)). Any travel costs incurred by the bank make loan originations to distant borrowers costlier (Alessandrini et al. (2009) ). The cost a bank must incur to screen and monitor such a borrower is relative to the distance between the bank and the borrower (Sussman and Zeira (1995) , Almazan (2002)). Given that screening costs increase with bank-borrower distance, banks might incorporate this cost in loan terms by setting higher loan rates following a simple rule of mark-up over marginal cost (Bellucci et al. (2013) ).
In that case, the loan spread should be positively associated with bank-borrower distance.
Indeed, Knyazeva and Knyazeva (2012) find a positive relation between distance and the loan spread for large borrowers in the syndicated loan market, which they attribute to the costly delegated monitoring process for lenders.
One may wonder why originators are even willing to extend loans to far-away borrowers.
This may have to do with the high competition in the CMBS market, driving conduit lenders to expand their radius. In this market, banks are competing with each other, but increasingly also with non-bank lenders operating in the regulatory shadows.
Given that the information cost effect and the transportation cost effect on loan spreads point in the same direction, and that spatial price discrimination is less likely in the CMBS market, we expect that loan spread increases with distance between lender and borrower.
We additionally expect this relationship to be more pronounced for banks compared to nonbank lenders.
Hypothesis 1: The loan spread increases with distance between lender and borrower.
Next, we consider how the loan spread varies with the property type. Commercial mortgage default varies systematically with property type (Vandell et al. (1993 ), Ciochetti et al. (2002 , An et al. (2011) ). Apartments are characterized by lower levels of uncertainty and less sensitivity to the business cycle than retail and office (An et al. (2011) ), so multi-family loans are the least risky. If risk is increasing with originator-borrower distance, this should matter most when the loan is also collateralized by a risky property type, because the loans will be repaid from cash flows generated by those properties. Therefore, we argue that the effect of geographical distance on the loan spread should be more pronounced if loans are collateralized by a risky property type such as hotel or industrial property. We also expect that banks might pay more attention to the riskiness of the collateral asset compared to non-bank lenders.
Hypothesis 2: The increase in loan spread is more pronounced for riskier property types. (2004) argue that information considerations are important in real estate markets for two reasons. First, the real estate market is illiquid, so conveying information to market participants is a slow process. Second, real estate assets are idiosyncratic and difficult for non-locals to value. Garmaise and Moskowitz (2004) employ the distance between borrower and property as an indirect proxy for asymmetric information.
Garmaise and Moskowitz
By testing the implications of the "no trade" theorem of Milgrom and Stokey (1982) , they find that market participants resolve information asymmetries by purchasing nearby properties. For borrowers located closer to the properties, asymmetric information about local market conditions is less severe, so the lender receives a more precise signal about those borrowers' understanding of local market conditions. The distance between borrower and property is highly relevant in the CMBS market, since this market allows CMBS investors to invest easily in a variety of geographic locations for diversification reasons. Therefore, we expect that lenders predicate their loan pricing on borrowers' access to soft information regarding local market conditions, which would imply a positive relationship between loan spread and borrower-property distance. Similarly, we expect this relationship to be more prominent for banks compared to non-bank lenders.
Hypothesis 3: The loan spread increases with distance between borrower and property.
We now turn to our dataset to test these hypotheses.
Data and Variables
Sample Construction
We use a dataset of commercial mortgages provided by Real Capital Analytics Inc. (RCA), a leading data provider in commercial real estate. Our primary sample of CMBS conduit loans includes 55,892 commercial mortgages that were originated between January 2000 and August 2017. The loan originators in the larger dataset are heterogeneous in terms of their financial activities. The categories include banks, corporate, developer/owner/operator, equity fund, finance, government, insurance, investment manager, pension fund, REIT, REOC, and religious institutions. The largest category in the dataset is "Bank". We classify all other types of originators as "Non-bank."
We exclude syndicated loans and focus exclusively on sole-lender loans. Similarly, we exclude loans to multiple borrowers. Following the loan pricing literature, we drop the loans to Real Estate Investment Trusts and banks from the sample. Finally, we exclude non-US lenders as well as borrowers located outside the US. The final sample includes 26,303 loans for 24,885 unique real estate properties to 8,538 unique borrowers.
The market for commercial property conduit loans is quite concentrated. Wells Fargo, Citigroup, JP Morgan, Ladder Capital, Morgan Stanley, Berkadia, Bank of America and Goldman Sachs are among the top ten originators, and together comprise 46.9 percent of our sample. Table A .1 shows the sample distribution by property type. The apartment is the most common type of collateral property. 36.27 percent of the collaterals for the loans originated by the banks are apartments, while 54.07 percent of the collaterals for non-bank loans are apartments. Overall, this implies that the non-bank lenders' collateral portfolio has lower levels of uncertainty and less sensitivity to the business cycle.
Variables
Our sample provides information on the loans, the collateralizing properties, the lenders and the borrowers. We will use this subsection to present and discuss all variables. We begin with the distance variable, which is our key explanatory variable. Appendix B provides information regarding the definition of all variables used in the study.
Measurement of Distance
We calculate distances using geographic coordinates. RCA data contains latitudes and longitudes for borrower, property and headquarter of the lender. CMBS loans are typically so large and complex in comparison to other mortgages that on the depositor side, Regulation AB II requires a certification by the chief executive officer (CEO) of the depositor stating that the securitization as described in the prospectus is designed to produce cash flows from the assets in amounts sufficient to service expected payments on the securities. Hence, the senior management team of a lender is likely to be involved in the loan approval decision, term setting, and loan pricing. We therefore focus on the locations of lenders' headquarters. 5 We do also consider the possibility of local branch involvement in the loan application process, and assess the effect of branch location, in the robustness section.
Because of the skewness and the possible nonlinearity of the economic impact of distance, we employ a logarithmic transformation of distance. Ln(1 + Distance Originator−Borrower ) is defined as the natural logarithm of one plus distance (in miles) between the originator headquarter and the borrower. Similarly, we define Ln(1 + Distance Originator−P roperty ) and
Ln(1 + Distance Borrower−P roperty ). 
Mortgage Loan Characteristics
Our dependent variable Spread is mortgage spread. We define mortgage spread as the difference between the mortgage rate and the Treasury bond rate with the same maturity, at the mortgage origination date. We restrict our sample to fixed-rate mortgages. Figure 5 shows the average loan spread over time, plus and minus one standard deviation. For each year, the dot depicts the mean spread, and the bar shows the plus and minus one standard deviation range. The blue line shows the average spread, 225 bps, for the whole sample period. We see that there is a sharp increase in average spread during the 2008 financial crisis, and that the standard deviation of loan spreads is very large in 2009. Although spreads have come back down after the crisis, they are not as low as they were between 2003 and 2007, and seem to be hovering around their average level for the sample period.
[ Figure 5 : Spread by Years] Standard risk considerations of commercial loan underwriting involve the loan-to-value ratio (LTV). The LTV ratio of a loan is measured as the loan amount divided by the appraised value of the real estate collateral. Previous studies find that LTV is correlated with loan performance (Archer et al. (2002) ; Ambrose and Sanders (2003)), and that LTV is an important predictor of default risk (An et al. (2011)). We therefore expect LTV to be positively related to mortgage spreads.
Along with LTV, the debt service coverage ratio (DSCR) is another important predictor of default risk. DSCR measures the ability of a commercial property to cover debt service payments from the rental revenue. After the 2008 financial crisis, financial institutions were heavily criticized for the relaxation of pre-crisis underwriting standards, for example by basing the DSCR on estimates of future rents, rather than on actual or historical rental income (Black et al. (2012)). We anticipate that DSCR is negatively correlated with the spread.
We also control for observable loan characteristics such as loan size and loan maturity.
We expect that loan size is negatively related to spread due to economies of scale in lending.
That is, the costs of making loans to small borrowers tend to be relatively greater than the costs of making loans to large borrowers. We similarly control for loan maturity and expect that this negatively affects spreads on CMBS loans. Commercial mortgages with a longer maturity have a lower default risk than those with a shorter maturity (An (2007)).
Property Characteristics
Our data on the collateral properties is quite rich. We have six property types in the dataset: rental apartment, hotel, industrial, office, retail, and other. We construct six indicator variables for these property types and use "apartment" as the base case in the regressions.
The most common property type is apartment, with 42.46 percent of the loans collateralized by apartment assets. Apartments are characterized by lower levels of uncertainty and less sensitivity to the business cycle than retail and office (An et al. (2011) ), whereas properties with volatile and cyclical cash flows such as industrial and hotels are viewed as the riskiest forms of commercial property collateral. We therefore expect loans to finance apartments to have lower spreads, followed by office, retail and hotel with industrial property loans having the higher spreads.
Titman et al. (2005) find that newer properties have lower spreads. This is likely because property age is a proxy for quality. Older properties are likely to be of lower quality, with a lower structure value relative to land value, increasing the moneyness of the redevelopment option, and therefore increasing the likelihood of redevelopment. This flexibility is likely to increase the spread (Titman et al. (2005)). Moreover, the age of a property is also a proxy for the degree of information asymmetry (Garmaise and Moskowitz (2004)). Properties with longer cash flow histories provide investors with more information about the property and local market conditions. We have the age of the properties at the mortgage origination date.
Since it is likely that the age of the property does not affect the spread linearly, we use indicator variables for different age categories: less than 10 years old, between 10 and 20, between 20 and 30, between 30 and 40, between 40 and 50 and more than 50 years old. This argument about higher spreads for mortgages on properties with more investment flexibility also applies to properties that can be renovated. We therefore include an indicator variable that equals one if the property has been renovated.
We also control for height of the properties. The number of stories can be associated with spread for a variety of reasons. First, properties with a large number of stories generate additional rental income. For example, in some cities such as New York City, where land costs are high and plot sizes are small, building height is more important for total rentable space than the horizontal area (Barr (2010)). Second, there may be economies of scale associated with lower transaction costs in making loans to larger properties. For 65 percent of our sample, the number of stories is equal to one. Therefore, we define an indicator variable, Number of Stories>1, for the properties which have more than one story.
Another important factor in real estate quality and risk is the location. Assets located in or near a city's central business district tend to have less vacancy risk in down markets. This implies that their rental cash flows are less dependent on the business cycle. We therefore define an indicator variable for whether the property is located in the central business district (CBD). We expect the spread to be lower for loans involving properties located in CBDs.
Other Control Variables
In addition to these mortgage and property-specific variables, we also include a set of other variables that are known to affect loan spreads. Specifically, we include quarterly timefixed effects to control for interest rate conditions that vary from quarter to quarter. We also include indicator variables for stated loan purposes: property acquisition or refinance.
Following the literature (Ciochetti et al. (2002) ; Ambrose and Sanders (2003) ; Titman and Tsyplakov (2010); An et al. (2011)), we also introduce fixed effects for the state where the property is located, as commercial mortgage default varies with geographic location. As a proxy for the level of competition in a state, we include the log of the Herfindahl-Hirschman Index (HHI) of originator concentration in the state in which the borrower is located. We construct the HHI based on the market share by loan amount of each originator in a given state and year. A higher HHI means that concentration is high, possibly reducing spreads.
Existing research, for example An et al. (2011) , argues that investors pay a substantial premium for CMBS loans originated by lenders who have a strong reputation for strict underwriting in the commercial mortgage market. In order to take lender reputation into account, we include lender-fixed effects in all models. Table 1 provides summary statistics of the key variables. The spread has a mean value of 224 basis points and a median value of 225 basis points. The spread on non-bank loans is on average significantly higher than the spread on bank loans.
Summary Statistics
[ Table 1 : Summary Statistics] Average originator-borrower distance is 1,131 miles, and lenders are located, on average, 1,083 miles away from the property collateral. The shortest distance is the one between borrower and property and it is, on average, 537 miles. The distance series are skewed; the median originator-borrower distance is 928 miles, the median originator-property distance is 926 miles, and the median borrower-property distance is 209 miles.
In Figure 6 and Figure 7 , we present mean and median distances between loan originator, borrower and property. The correlation between, Distance Originator−Borrower and Distance Originator−P roperty is quite high (0.64). For three hundred and fifty-two observations, the minimum value of Distance Borrower−P roperty is 0. In most cases, these properties are apartments and offices.
[ Figure 6 and 7] The average LTV is 65 percent, with apartments having the highest LTV ratios at an average of 67 percent, and hotels the lowest, at an average of 61 percent. This pattern supports the view that LTV ratios are endogenously chosen to allow for the riskiness of the property type (Titman et al. (2005) ). The average DSCR is 1.74. The average maturity for loans is 118 months. The average loan size is USD 11 million, with a median size of USD 6 million. The largest loan is for USD 1.035 billion, for an office building in Manhattan.
On average, 6 percent of the loans are collateralized by the properties located in a central business district (CBD), and 27 percent of the properties are renovated. The HHI equals 0.05, on average.
Results
Baseline Results
We now turn to our estimation results. We first test whether distance between lenders and borrowers is priced after controlling for observable mortgage and property characteristics. Table 2 presents the OLS estimates of equation (1) Spread =β 0 + β 1 Ln(1 + Distance Originator−Borrower ) + Σα i P roperty Characteristics+
[ The results in Table 2 show that the coefficient on Ln(1+Distance Originator−Borrower ) is positive and statistically significant for the full sample. When we repeat our analysis for the subsample of banks, Column (3) and (4) show a positive and statistically significant coefficient on Ln(1+Distance Originator−Borrower ), suggesting that the spread increases with distance between bank and borrower. The estimates are also economically significant. Holding other variables constant, a 100 percent increase in distance is on average associated with a 2.5 basis points increase in spread (column (4)). Summary statistics in Table 1 show a median distance of 893 miles, so our model would predict a 17 basis points increase in spread.
Thus, for a median loan (USD 6 million), the increase in total interest costs would be USD 10,000.
We find that bank-borrower distance is positively associated with the loan spread. These results are at odds with previous literature showing a negative relationship due to spatial price discrimination. Naturally, such price discrimination, and thus bank hold-up problem, is less likely in the CMBS market, as borrowers are able to raise financing from non-bank lenders. Instead, we attribute our results to marginal cost pricing or adverse selection.
In columns (5) and (6), we do not find any significant effect of geographic distance on loan pricing for the loans originated by non-bank lenders. This indicates that non-bank lenders have different screening techniques and/or different types of borrowers.
Control variables enter with the expected signs. Consistent with the literature that has found lower default risk for commercial mortgages with longer maturities than those with shorter maturities, we find a negative relationship between loan maturity and spread. The spread is also significantly lower for larger loans.
The coefficient on the loan to value ratio also has the expected positive sign, and when we replace the loan to value ratio with the debt service coverage ratio (column (2), (4) and (6)), we find that the results are robust for including DSCR as a control variable. Unsurprisingly, the DSCR variable is statistically significant and negative, indicating that a higher DSCR reduces the spread.
For banks and all types of lenders, the property type coefficients are in line with expectations in the sense that loans for the riskier property types have higher spreads, and that loans financing apartments, the omitted category in the regression, have the lowest spreads, also in line with their lower risk. For non-bank originators, only the categories hotel and other type are positively related to spread. Building height and a central business district (CBD) location do not seem to play a role in CMBS loan spreads.
The Effect of Property Type
Next, we employ property type interactions in a similar fashion to An et al. (2011) . Mortgage loans collateralized by apartments are much more homogeneous, and therefore easier to judge, than hotel, retail, office and industrial loans, suggesting that the effect of distance should be stronger for the latter property types. To explore this hypothesis, we include interaction terms between main property types and Ln(1 + Distance Originator−Borrower ). In our estimation, the baseline is apartments (as in Titman et al. (2005)). Table 3 presents the results. The estimated coefficients of the interaction terms are positive and statistically significant for industrial, office, and retail properties for banks, but not for non-banks. In particular, we find that the effect of originator-borrower distance on spread is more pronounced for mortgages collateralized with riskier property types, since the interaction terms are highest for industrial and hotel properties. This effect is also economically significant.
For example, the additional interest cost for a median loan is USD 22,000 for industrial properties relative to apartments.
[ 
Borrower-Property Distance and Spread
We also consider the distance between borrower and property as an indirect measure of information asymmetry, and we also expect that increasing distance is associated with higher spreads here. Garmaise and Moskowitz (2004) borrowers that are close to their assets, which may be reflected in loan pricing.
In order to differentiate borrower distance to the originator, we create an indicator vari- 
We report the results in Table 4 . The coefficient on Ln(1+Distance Originator−Borrower ), when borrower is closer to originator relative to property, is positive and statistically significant at the 5% level for banks, but not for non-bank lenders. That is, spread increases with distance between originator and borrower. However, the economic effect is relatively small in comparison to our baseline results and is USD 5400 for a median loan.
In column (3) and column (4), we also find a weakly significant and positive effect for borrower-property distance if the property is located closer to the originator relative to the borrower (D=0). Conversely, we find a significant and negative effect for borrower-property distance if the borrower is located closer to the originator relative to the property (D=1).
One possible explanation for these contradictory results is that the borrower-property distance does not matter for our borrowers given their expertise and industry focus. Our findings are therefore more in line with Conklin et al. (2018) who argue that information asymmetries are likely to be relatively small for REITs when investing at a distance, and contradict the informational argument in Garmaise and Moskowitz (2004).
The Effect of Loan Size
Thus far, we find that loan spreads increase with originator-borrower distance. In this section, we analyze the impact of loan size on originator-borrower distance and loan pricing.
Previous literature (e.g.Wittenberg-Moerman (2008)) argues that loan size is typically positively correlated with borrower size. The effect of distance might be more pronounced for small-size loans because small borrowers are more subject to asymmetric information problems. In contrast, large borrowers are usually more transparent. Moreover, a larger loan could enjoy a lower spread due to economies of scale in underwriting. To investigate these predictions, we split our sample into three groups based on the loan size and create two indicator variables: (i) Small Loans, which takes a value of one for loans in the lower tercile, and zero otherwise, and (ii) Large Loans, which takes a value of one for loans in the top tercile and zero otherwise. In column (3) and (4) of Table 5 , the coefficient on Ln(1+Distance Originator−Borrower )*Small Loans is not significant, but the coefficient on Ln(1+Distance Originator−Borrower )*Large Loans is negative and statistically significant at the 5% level. This suggests that the effect of bankborrower distance on spread is less pronounced for larger loans relative to the middle group, and that this holds true for both lender groups.
Default Analysis
Our analysis consistently shows that loan spread increases with bank-borrower distance.
A logical question is whether this effect is due to the information cost (adverse selection hypothesis) or transportation cost (screening hypothesis/marginal cost pricing). It is very difficult to make this distinction in the absence of a natural experiment, but we can use auxiliary data on loan performance based on the assumption that loan performance is positively correlated with borrower creditworthiness.
Unfortunately, we do not have data on mortgage histories up until their maturities in our dataset. However, we have information about the status of a total of 1,097 mortgages that are defined as "Resolved", "Restructured/Extension", and "Troubled". Given our limited data, we classify them all as defaulted mortgages. The 1,097 mortgages that we label as defaulted represent 4.1 percent of our total sample.
Because some loans in the sample had not reached maturity at the time of observation, we estimate the Cox proportional hazard (CPH) model, to account for a possible rightcensoring problem, which is a standard tool in the CMBS literature for default analysis. We test whether distant borrowers are more likely to default. If all the information associated with borrower risk is captured by hard information, we would not expect the coefficient of the distance variable to be significant.
[ Table 6 : Hazard Model] Table 6 presents the result. The estimates are expressed in terms of hazard ratios. A hazard ratio of less than one indicates a decrease in the probability of default, whereas a hazard ratio greater than one indicates an increase in the probability of default. In column
(2), we report the estimates for our bank sample, where we measure bank-borrower distance using lender headquarters. Hazard ratio is not statistically significant.
In column (3), we replace bank headquarter-borrower distance with bank branch-borrower distance. The estimate for bank branch-borrower distance is greater than one and statistically significant at %1 level, which suggests that greater bank branch-borrower distance predicts a greater probability of default. Controlling for spread, the estimate is statistically significant, which suggests that all the information relating to mortgage risk is not captured by hard information at the time of origination.
In column (4), we report the estimates for our non-bank sample. Greater distance predicts a greater probability of default. Overall, our findings indicate that distance between the originatior and the borrower predicts default and increases default probability for both banks and non-banks. However, our analysis in the previous sections shows that only banks incorporate distance into their loan pricing. This indicates that non-bank lenders conduct riskier lending in the CMBS markets.
Robustness Tests
In this section, we perform several robustness tests.
Bank Branch-Borrower Distance
Throughout our analysis, we focus on the locations of banks' headquarters. However, it is likely that local bank branches also engage in the administrative and screening process of the loan application. Therefore, in this section, we repeat our baseline regression with bank branch-borrower distance instead of distance relative to headquarters.
We obtain bank branch data from the SNL Financial LC. We discard observations if a
branch was not open when the loan was issued, and subsequently calculate the borrower's distance to the nearest branch. The results are presented in Table 7 . The coefficient remains positive and statistically significant at the 1% level for most specifications after controlling for observable property and mortgage characteristics. The magnitude of the coefficient on distance is comparable to that which we reported in column (3) and (4) of Table 2 , but is slightly smaller, which makes sense given the smaller average distance between borrowers and branches relative to headquarters. So, we can conclude that our key distance result is robust to this alternative specification of bank location.
[ Next, we investigate whether our results are robust to the inclusion of an additional measure of distance: distance in jurisdicton rather than in miles.
Existing studies show that out-of-state investors pay economically meaningful premiums relative to their in-state counterparts. This premium is found both for apartment complexes To test whether the previously found effect of distance on spread is due to the out-ofstate effect, we define an indicator variable. "Out-of-State Borrower" that is equal to one if borrower and property are not located in the same state, and zero otherwise. Moreover, following (Agarwal et al. (2018)), we only include loan transactions in which the borrower appears for the first time in the host state. 6 That is, if the borrower has more than one loan in a host state, we only include the first loan.
[ We present the estimated results in Table 8 . In columns (1), (3) and (5), we run the regressions for "first-time borrowers", and find that controlling for the "out-of-state" effect does not meaningfully affect the coefficients on Ln(1 + Distance Originator−Borrower ). In columns (2), (4), and (6) we run the regressions for the loans originated by all types of lenders, banks and non-banks, respectively, and find similar effects to before. Across all the columns of Table 8 , "Out-of-State Borrower" remains insignificant.
The Effect of the 2008 Financial Crisis
To rule out the possibility that our findings are mainly due to the 2008 financial crisis, we construct an indicator variable, Post-crisis, which is equal to one for the years after 2009, and interact it with Ln(1 + Distance Originator−Borrower ). Specifically, we estimate the model in equation (3): 
Conclusion
In this paper, we show that the loan spread increases with bank-borrower distance in the CMBS market. This effect is more pronounced for the risky property types and less pronounced for large-size loans. On the other hand, we do not find any significant effect from geographical distance on the spread of loans originated by non-bank lenders.
In contrast to the findings in previous literature on spatial price discrimination, we find a positive relation between distance and the loan spread. We argue that CMBS borrowers are less subject to price discrimination and rent extraction by banks due to the nature of CMBS lending and the location of the competitors. Instead, we propose alternative explanations for the effects of geographic distance on the loan spread, based on screening cost and adverse selection risk.
One question naturally arises: Why do banks allocate loans to long-distance borrowers in the first place? First, given the strong competition and new entrants in the CMBS market, conduit lenders must expand their reach, or gradually lose market share. Moreover, while portfolio lenders are more comfortable making loans to borrowers that are nearby, conduit lenders can make loans for a borrower who is buying a property in a different state. Second, as default rates and timing vary across regions, lenders could wish to seek geographical diversification in their loan portfolios.
The evidence presented here shows that despite technological transformations in the banking industry, geographical distance remains a significant factor for loan pricing. These results are consistent with the conceptual arguments of Knyazeva and Knyazeva (2012) , who
show that the role of distance has not been eliminated by the advancement of information technology in the syndicated loan market.
We do not find any effect of geographical distance for non-bank lenders, but spreads on non-bank loans are on average significantly higher than spreads on bank loans. Additionally, our default analysis shows that distance matters for loans originated by both banks and non-bank lenders but only banks price distance. This suggests that non-bank borrowers are riskier. The difference in loan pricing between originator types even after controlling for key mortgage and property characteristics is consistent with bank and non-bank lenders having different incentives, lending technologies, and/or different types of borrowers. All variables are defined in the Appendix.
Robust standard errors, clustered at the MSA level, are in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. The natural logarithm of one plus the distance between bank headquarter and borrower. Distance Originator−Borrower is calculated from geographic coordinates, in miles.
Ln(1+Distance Branch−Borrower )
The natural logarithm of one plus the distance between closest bank branch and borrower. Distance Branch−Borrower is calculated from geographic coordinates, in miles.
Ln(1+Distance Originator−P roperty ) The natural logarithm of one plus the distance between bank headquarter and property. Distance Originator−P roperty is calculated from geographic coordinates, in miles.
Ln(1+Distance Borrower−P roperty ) The natural logarithm of one plus the distance between borrower and property. Distance Borrower−P roperty is calculated from geographic coordinates, in miles.
Mortgage Loan Characteristics
Debt Service Coverage Ratio The ratio of the income generated by the property to the debt service required by the loan.
Loan to Value Ratio
The ratio of the loan to the value of the property.
Ln (1+Maturity) The natural logarithm of maturity, in months.
Ln(Loan Size)
The natural logarithm of loan amount, in millions.
Large Loans
An indicator variable that equals to one for loans in the top tercile of loan size, zero otherwise.
Small Loans
An indicator variable that equals to one for loans in the lower tercile of loan size, zero otherwise.
Spread
The difference between mortgage rates and Treasury bond rates with the same maturities, in basis points.
Property Characteristics
Age of the Property Indicator variables identifying the age group of the property. Age groups include less than 10, 10-20, 20-30, 30-40, 40-50 , and more than 50.
Central Business District
An indicator variable that equals to one if the property is located in a central business district (CBD), zero otherwise.
Number of Stories>1
An indicator variable that equals to one if the number of stories is greater than one, zero otherwise.
